Introduction

31
It is well established that current ASTs typical take 18 hours using traditional petri dish or broth- several days, patients receive ineffective antibiotics, potentially resulting in prolonged symptoms, 35 complications, fatalities and increased costs to the healthcare system (Barenfanger et al., 1999) . 36 In addition, unnecessary and broad-spectrum antibiotics are often prescribed empirically, which 37 contributes to the alarming rise of antimicrobial resistance (Goossens et Finite-difference time-domain (FDTD) simulation of the electromagnetic field generated using SCFI at the glass-water interface with a bacterium. The model shows how part of the evanescent wave is frustrated by the bacterium and propagates in the water. The model confirms a small penetration in the cell. At 100 nm from the glass surface the value of the field is less than half its value at the surface. (C) Close-up model of the region of the bacterium illuminated by the most intense part of the field, including the tethering antibodies. Most of the scattering collected by the video camera is originated in this area.
from a bacterium show intensity changes within the bacterial envelope that have their origin in 90 nano-scale movements as no movement is observable in bright field microscopy.
91
Results
92
Determining the metabolic state of bacterial samples using SCFI from an overnight culture in Lysogeny broth (LB). One sample, which we will refer to as dead, 100 was subcultured in fresh LB to an Optical Density at 600 nm (OD600) of ∼ 1 then killed using 2% These preliminary results clearly indicate that SCFI could provide not only a viability test, but 163 a rapid fitness test or cell "activity "test based on an absolute scale of bacterial activity. As well as 164 having considerable value in infectious diseases diagnostics, this has important implications for the 165 biotechnology industry where continuous monitoring of the health of bacterial cultures is crucial. 166 Potentially, SCFI can be used to test the viability of unculturable bacteria that cannot be investigated 167 using growth based methods or methods requiring dense, pure cultures. difference could be due to the antibiotic compromising the bacterial health while not killing them.
192
Differently from reference 9, we do not inject antibiotics directly into the sample to detect relative 
Methods and Materials
278
Bacterial preparation 279 The bacterial strains were stored at -80 using cryo-protect beads. For each week of experiments, an 280 overnight culture was grown either from a single colony from a previous LB agar plate-culture or 281 from the frozen stock, and was plated on LB agar. The plate was incubated at 37
• C overnight and 282 stored at 4
• C for up to a week. Manuscript submitted to eLife For the dead sample (Figure 4) , the cells were chemically fixed such that they were killed but 297 remained intact. A subculture in LB of an overnight culture was grown to an OD600 of approximately 298 1 then 1 ml of this solution was then rinsed by resuspending twice in 1 ml PBS (centrifuging for 3 299 min at 8K rpm) then resuspended and incubated in 200 l of 2% formaldehyde in PBS for 1 hour. 1 300 ml PBS is then added to the solution, which is rinsed twice by resuspending in 1 ml PBS and finally 301 resuspended in 1 ml 0.06% sodium azide in PBS. The sample is imaged in PBS. A sample of dead 302 bacteria was plated on LB agar and no growth was observed after incubation at 37
confirming that all the bacteria in the sample have been killed.
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For the stationary state sample (Figure 4) , a sample was taken directly from the overnight culture. 
